The clinical efficacy of glycopyrrolate, a synthetic anticholinergic drug, for premedication was compared in a double-blind study with that of atropine or hyoscine in patients anaesthetized with diethyl ether. The antisialogogue actions of the three drugs were similar. Glycopyrrolate produced less tachycardia, pyrexia and blurred vision than atropine, and its sedative effect was less than that of hyoscine.
sickness, blurring of vision and pain at the site of injection were noted.
Anaesthesia was induced with nitrous oxide and oxygen (6 : 2 litre rnin" 1 ) after preoxygenation with 100% oxygen, using a Magill semi-closed circuit. Diethyl ether was added gradually until the patient was adequately anaesthetized. An oropharyngeal airway was inserted.
Observations
During induction: (1) Excitatory phenomena (muscle tremor and spontaneous movements). Arterial pressure and heart rate were recorded at intervals of 5, 10 and 15 min after induction.
After operation:
(1) Emergence delirium (restlessness and incoherent behaviour during recovery). (2) Nausea or vomiting (up to 6 h after end of anaesthesia).
Student's t and chi-square tests were used for comparison of means and frequencies of occurrence respectively.
RESULTS
The three groups were comparable in respect of mean age and body weight (table I) .
Changes in mean arterial pressure (m.a.p.), and heart and respiratory rate after administration of the three premedicants are shown in table II. A statistically significant increase in m.a.p. was observed in the atropine group at 30, 45 and 60 min. The hyoscine group had a significant increase at 45 min only. Patients in the glycopyrrolate group did not have a significant change in m.a.p. All three drugs caused a significant increase in heart rate, greatest in the atropine group; an increase in heart rate was observed in hyoscine and glycopyrrolate groups from 30 min onwards (table II) .
A significant increase in respiratory frequency was seen in all three groups, least marked in the glycopyrrolate group. The increase in oral temperature was significant in all groups, but was of much greater magnitude following atropine (table III) . Mean blood sugar and plasma free fatty acid concentrations increased significantly after premedication in all three groups (table IV) . However, the control blood sugar in group III was significantly less than in group I and II, and so no further comparisons of these estimations was made between the groups. Table VII shows the frequency of different clinical observations during anaesthesia and recovery. More excitatory phenomena were observed in the atropine groups. Troublesome oral secretions were encountered in 33-50% of all the patients, but there was no significant difference between the groups.
In the period immediately after operation, troublesome oral secretions were equally frequent in all three groups. The frequency of nausea and vomiting was significantly greater in the atropine-premedicated group. No serious adverse drug reaction was encountered.
DISCUSSION
The use of anticholinergic drugs in premedication in the Western world is controversial, but their use The frequency of desired and undesired effects are shown in table V. Hyoscine caused sedation more often and atropine caused blurred vision more often in comparison with the other drugs.
During induction and maintenance of anaesthesia a significant increase in the mean heart rate and mean m.a.p. was observed in the three groups at 5-, 10-and 15-min intervals (table VI) . with ether anaesthesia is essential. The main objects of using these drugs before anaesthesia are to reduce secretion and to inhibit vagal reflexes. The general view is that atropine is a better vagolytic agent than hyoscine, while the latter has the greater antisialogogue action (Wyant and Dobkin, 1957) . The results of the present study have shown a more prominent vagolytic action with atropine as demonstrated by marked tachycardia compared with hyoscine or glycopyrrolate, while no significant difference could be detected in the antisialogogue action of the three drugs.
The frequency of nausea or vomiting after surgery in the glycopyrrolate group was significantly less than in the atropine group. Atropine and hyoscine have been shown to possess anti-emetic properties (Riding, 1960) and glycopyrrolate, because of its quaternary ammonium structure, does not cross the blood-brain barrier (Proakis and Harris, 1978) . (The lack of central effect such as sedation or excitement might probably be attributed to this property of glycopyrrolate.)
The present study did not provide any information on the duration of action of the three premedicants. It would be interesting to examine the effects of these drugs when combined with sedatives and narcotics given before anaesthesia. It would also be worthwhile to study the effect of glycopyrrolate premedication on the induction of anaesthesia with i.v. agents. The present study has shown glycopyrrolate to be an effective anticholinergic in the circumstances of the study.
